Modulation of hypothalamic-pituitary-interrenal axis function by social status in rainbow trout.
Juvenile rainbow trout (Oncorhynchus mykiss) form stable dominance hierarchies when confined in pairs. These hierarchies are driven by aggressive competition over limited resources and result in one fish becoming dominant over the other. An important indicator of low social status is sustained elevation of circulating cortisol levels as a result of chronic activation of the hypothalamic-pituitary-interrenal (HPI) axis. In the present study it was hypothesized that social status modulates the expression of key proteins involved in the functioning of the HPI axis. Cortisol treatment and fasting were used to assess whether these characteristics seen in subordinate fish also affected HPI axis function. Social status modulated plasma adrenocorticotropic hormone (ACTH) levels, cortisol synthesis, and liver glucocorticoid receptor (GR) expression. Plasma ACTH levels were lower by approximately 2-fold in subordinate and cortisol-treated fish, consistent with a negative feedback role for cortisol in modulating HPI axis function. Although cortisol-treated fish exhibited differences in corticotropin-releasing factor (CRF) and CRF-binding protein (CRF-BP) mRNA relative abundances in the preoptic area and telencephalon, respectively, no effect of social status on CRF or CRF-BP was detected. Head kidney melanocortin 2 receptor (MC2R) mRNA relative levels were unaffected by social status, while mRNA relative abundances of steroidogenic acute regulatory protein (StAR) and cytochrome P450 side chain cleavage (P450scc) enzyme were elevated in dominant fish. Liver GR2 mRNA and total GR protein levels in subordinate fish were lower than control values by approximately 2-fold. In conclusion, social status modulated the functioning of the HPI axis in rainbow trout. Our results suggest altered cortisol dynamics and reduced target tissue response to this steroid in subordinate fish, while the higher transcript levels for steroid biosynthesis in dominant fish leads us to propose an adaptive role for responding to subsequent stressors.